Trehalose and hyaluronic acid coordinately stabilized freeze-dried pancreatic kininogenase.
The ability and mechanisms of stabilization of freeze-dried formulations of pancreatic kininogenase (PKase) by carbohydrates were evaluated. Activity and structure of PKase were examined after freeze-drying and rehydration in presence with or without a carbohydrate. Addition of trehalose, lactose, sucrose, hyaluronic acid (HA) or a combination of trehalose and HA to PKase formulations prior to freeze-drying step increases the stability of PKase during freeze-drying, storage and rehydration as measured by activity preservation. The combination of trehalose and HA is the most effective for the stabilization of PKase. Addition of HA alone to a formulation does not affect protein structure, but it increases glass-transition temperature (Tg) and stability of lyophilized PKase in presence of trehalose during dehydration, storage and rehydration processes. Therefore, trehalose and HA offer complementary properties that improve the stability of PKase during dehydration, storage and rehydration.